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(54) LIQUID CRYSTAL DISPLAY ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the defect and 
malfunction of switching elements occurring in ions or 
elements, etc., included in a material used for formation 
of the color filters of a liquid crystal display element 
particularly forming the color filters on an array 
substrate. 

SOLUTION: The liquid crystal display element 
constituted by forming the color filters on the array 
substrate has a protective film 10 between the switching 
elements 4 and the color filter (colored layer 7 and light 
shielding film 9). The liquid crystal display element 
constituted by forming the color filters on a opposed 
substrate has the protective film 1 0 between the 
switching element 4 and org. resin film 12. When the 
protective film is formed to cover only the switching 
element 4, the degradation in the transmittance of pixel 
aperture is prevented. 
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* NOTICES * 



JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A liquid crystal display element comprising: 
The 1st transparent substrate. 

Two or more signal wires and scanning lines which were formed so that it might cross on said 
1 st transparent substrate. 
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A switching element allocated for every intersection of said signal wire and said scanning line. 
A light filter formed on the 1st [ said ] transparent substrate in which a picture element 
electrode allocated for said every switching element, said switching element and said signal wire, 
and said scanning line were formed, A liquid crystal layer pinched between a counterelectrode 
formed on a protective film formed between said 1st transparent substrate in which said 
switching element, said signal wire, and said scanning line were formed, and said light filter, the 
2nd transparent substrate, and said 2nd transparent substrate, and said 1st transparent 
substrate and said 2nd transparent substrate. 

[Claim 2]A liquid crystal display element comprising: 
The 1 st transparent substrate. 

Two or more signal wires and scanning lines which were formed so that it might cross on said 
1 st transparent substrate. 

A switching element allocated for every intersection of said signal wire and said scanning line. 
An organic resin film formed on the 1st [ said ] transparent substrate in which a picture element 
electrode allocated for said every switching element, said switching element and said signal wire, 
and said scanning line were formed, A liquid crystal layer pinched between a counterelectrode 
formed on a protective film formed between said 1st transparent substrate in which said 
switching element, said signal wire, and said scanning line were formed, and said organic resin 
film, the 2nd transparent substrate, and said 2nd transparent substrate, and said 1st transparent 
substrate and said 2nd transparent substrate. 

[Claim 3]A liquid crystal display element comprising: 
The 1 st transparent substrate. 

A scanning line allocated on said 1st transparent substrate. 

An insulator layer formed all over the 1 st [ said ] transparent substrate top in which said 
scanning line was formed. 

A semiconductor layer, a signal wire, and a source electrode which are allocated on said insulator 
layer and constitute a switching element with said scanning line, A picture element electrode 
which it is connected to said source electrode, is allocated, and is driven by said switching 
element, A protective film which covers said switching element, is formed and protects said 
switching element, A coloring layer formed on said . insulator layer in which said protective film 
was formed, and the 1st orienting film formed all over said coloring layer top, A liquid crystal 
layer pinched between a counterelectrode formed all over the 2nd transparent substrate and 2nd 
[ said ] transparent substrate top, the 2nd orienting film formed all over said counterelectrode 
top, and said 1st orienting film and said 2nd orienting film. 

[Claim 4]A liquid crystal display element, wherein said picture element electrode is connected to 
said source electrode in the liquid crystal display element according to claim 3 via a through hole 
by which was allocated by position corresponding to said coloring layer, and the opening was 
carried out to said coloring layer and said protective film. 
[Claim 5]A liquid crystal display element comprising: 
The 1 st transparent substrate. 

A scanning line allocated on said 1st transparent substrate. 

An insulator layer formed all over the 1st [ said ] transparent substrate top in which said 
scanning line was formed. 

A semiconductor layer, a signal wire, and a source electrode which are allocated on said insulator 
layer and constitute a switching element with said scanning line, A picture element electrode 
which it is connected to said source electrode, is allocated, and is driven by said switching 
element, A protective film which covers said switching element, is formed and protects said 
switching element, An organic resin film formed on said insulator layer in which said protective 
film was formed, and the 1st orienting film formed all over said organic resin film top, A liquid 
crystal layer pinched between a coloring layer formed on the 2nd transparent substrate and said 
2nd transparent substrate, a counterelectrode formed all over said coloring layer top, the 2nd 
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orienting film formed all over said counterelectrode top, and said 1st orienting film and said 2nd 
orienting film. 

[Claim 6]A liquid crystal display element, wherein said picture element electrode is connected to 
said source electrode via a through hole by which was allocated on said organic resin film and 
the opening was carried out to said organic resin film and said protective film in a liquid crystal 
display element given in claim 2 or either of 5. 

[Claim 7]A liquid crystal display element characterized by said protective film being what 
consists of organic materials in the liquid crystal display element according to any one of claims 
1 to 6. 

[Claim 8]A liquid crystal display element characterized by said protective film being what 
consists of inorganic materials in the liquid crystal display element according to any one of 
claims 1 to 6. 

[Claim 9]A liquid crystal display element characterized by said protective film being what 
consists of insulating materials in the liquid crystal display element according to any one of 
claims 1 to 6. 

[Claim 10] A liquid crystal display element characterized by said protective film being what 
consists of material containing one or more kinds of silicon oxide in the liquid crystal display 
element according to claim 9. 

[Claim 11]A liquid crystal display element, wherein said protective film is formed in a field 
corresponding to said said switching element, said signal wire, or scanning line at least in a liquid 
crystal display element given in claim 1 or either of 2. 

[Claim 12]A liquid crystal display element, wherein said protective film is formed all over a 1st 
[ said ] transparent substrate top in the liquid crystal display element according to any one of 
claims 1 to 6. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[0001] 

[Field of the Invention]Especially this invention is suitable for the liquid crystal display element 
by which the light filter was formed on the array substrate about the liquid crystal display 
element. 
[0002] 

[Description of the Prior Art]In order to realize highly minute-ization of a liquid crystal display 
element, it is necessary to attain densification of a pixel but, and it is difficult to reduce the area 
which a switching element, electrode wiring, etc. occupy, and the area of a picture element 
electrode must be decreased. The area of the pixel opening which contributes to a screen 
display among the composition of a picture element electrode especially tends to be influenced. 
[0003]Then, the active matrix liquid crystal display device in which the light filter was formed on 



file://L:¥03.#m^ffl J r— ^¥06.^# , l : S¥^|l¥IDS(JP*g$fe)¥03820 7-22¥JP-A... 2008/08/22 



JP-A-H1 0-39292 



4/17 ^— v 



the array substrate is proposed that the area of a pixel opening should be secured to the 
maximum. In the liquid crystal display element in which the light filter was formed not on an array 
substrate but on the counter substrate, since a design was performed in consideration of the 
assembly error in an assembly process, etc., area of the pixel opening was not able to be 
secured to the maximum. On the other hand, in the active matrix liquid crystal display device in 
which the light filter was formed on the array substrate, since it is not necessary to take an 
assembly error etc. into consideration about arrangement of a pixel opening, it becomes possible 
to secure the area of a pixel opening to the maximum. 

[0004]The top view of one constitutional unit of the pixel in the active matrix liquid crystal 
display device by which drawing 5 f ormed the light filter on the array substrate, and drawing 6 
are the section structure figures in alignment with line AA ? of drawing 5 . 
[0005]The scanning line 2 is allocated on the transparent substrate 1 of the side which 
constitutes the array substrate 32, and the insulator layer 3 is formed the whole surface from 
the top. The semiconductor layer 14, the signal wire 5, and the source electrode 6 are allocated 
in the prescribed position corresponding to the scanning line 2 on the insulator layer 3, and the 
switching element 4 is constituted. On the portion in which the switching element 4, electrode 
wiring, etc. are allocated, the light-shielding film 9 which consists of a black coloring layer etc. is 
formed, and the light filters 7R, 7G, and 7B of each color are formed on portions other than the 
portion in which the switching element 4, electrode wiring, etc. were allocated. Although the 
picture element electrode 8 is formed on the light filters 7R and 7G of each color, and 7B, since 
voltage impressing to this picture element electrode 8 is performed by the switching element 4, a 
picture element electrode penetrates some light-shielding films 9, and is connected to the 
source electrode 6. The orienting film 24 is formed as the top layer. On the other hand, on the 
transparent electrode 1 of the side which constitutes the counter substrate 31, the 
counterelectrode 22 and the orienting film 24 are formed one by one on the whole surface. 
[0006]The liquid crystal layer 23 is enclosed with the liquid crystal cell which made the opposed 
face in which the wiring electrode of the counter substrate 31 and the array substrate 32, etc. 
were formed counter mutually, and was assembled, and the liquid crystal display element 30 is 
constituted. 
[0007] 

[Problem(s) to be Solved by the Invention]However, in the active matrix liquid crystal display 
device in which the light filter mentioned above was formed on the array substrate, Ion or an 
element contained in paints or a color, ink, etc. which are used for formation of a light filter had 
the problem that a copper ion, zinc ion, etc. infiltrated into the component part of the switching 
element on an array substrate, made a switching element malfunction, and spoiled display quality. 

[0008]This invention was made in view of the above-mentioned problem, and the purpose, In the 
active matrix liquid crystal display device in which the light filter was formed on the array 
substrate, It is providing the defect of the switching element resulting from ion or an element 
contained in paints or a color, ink, etc. which are used for formation of a light filter, and the liquid 
crystal display element of the composition which can prevent malfunction. 
[0009] 

[Means for Solving the Problem]lt is characterized by having a protective film formed between 
the 1st transparent substrate and a light filter in which a switching element, a signal wire, and a 
scanning line were formed according to the liquid crystal display element concerning this 
invention, and by this composition. A defect of a switching element resulting from ion or an 
element contained in paints or a color, ink, etc. which are used for formation of a light filter, and 
malfunction can be prevented. 

[0010]It is characterized by having a protective film formed between the 1st transparent 
substrate and an organic resin film in which a switching element, a signal wire, and a scanning 
line were formed according to other composition of a liquid crystal display element concerning 
this invention, and by this composition. A defect of a switching element resulting from the 
corrosive gas emitted when calcinating an organic resin film in a process in which an organic 
resin film is formed, for example, hydrochloric acid gas etc., and malfunction can be prevented. 
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[0011]In each above liquid crystal display element, when a protective film is formed so that only 
a switching element may be covered, decline in transmissivity of a pixel opening can be 
prevented, acquiring same effect. 
[0012] 

[Embodiment of the Invention] Hereafter, the embodiment of the liquid crystal display element 
concerning this invention is described, referring to drawings. 

r0013] Drawing 1 is a section structure figure of the liquid crystal display element concerning a 
1st embodiment of this invention. The composition at the time of expressing the liquid crystal 
display element concerning a 1st embodiment of this invention to a top view is the same as the 
composition of drawing 5 t and drawing 1 is a section structure figure in alignment with line AA' of 
drawing 5 in that case. 

[0014]The scanning line 2 is allocated on the transparent substrate 1 of the side which 
constitutes the array substrate 32, and the insulator layer 3 is formed the whole surface from 
the top. The semiconductor layer 14, the signal wire 5, and the source electrode 6 are allocated 
in the prescribed position corresponding to the scanning line 2 on the insulator layer 3, and the 
switching element 4 is constituted. And these are covered and the protective film 10 is formed in 
the whole surface. It is the feature of the liquid crystal display element concerning this invention 
to have formed this protective film 10. The protective film 10 is formed with transparent resin, 
such as an epoxy resin and an acrylic resin. However, about the portion top in which a switching 
element, electrode wiring, etc. were formed, the protective film 10 may not be transparent. The 
light-shielding film 9 which consists of a black coloring layer, a metal membrane, etc. is formed in 
the portion corresponding to the switching element 4 on the protective film 10, electrode wiring, 
etc., and the coloring layers 7R, 7G, and 7B of each color are formed on portions other than the 
portion in which the switching element 4, electrode wiring, etc. were allocated. The overcoat 
layer 25 is formed on the light filter which consists of the coloring layer 7 (the numerals 7 are 
taken as the general term of the numerals 7R, 7G, and 7B.) t and the light-shielding film 9. 
Although the picture element electrode 8 is formed in the portion corresponding to the coloring 
layers 7R, 7G, and 7B on the overcoat layer 25, Since voltage impressing to this picture element 
electrode 8 is performed by the switching element 4, a picture element electrode penetrates a 
part of protective film 10, light-shielding film 9, and overcoat layer 25, and is connected to the 
source electrode 6. The orienting film 24 is formed as the top layer. On the other hand, on the 
transparent electrode 1 of the side which constitutes the counter substrate 31, the 
counterelectrode 22 and the orienting film 24 are formed one by one on the whole surface. 
[0015]The liquid crystal layer 23 is enclosed with the liquid crystal cell which made the opposed 
face in which the wiring electrode of the counter substrate 31 and the array substrate 32, etc. 
were formed counter mutually, and was assembled, and the liquid crystal display element 30 
concerning a 1st embodiment of this invention is constituted. 

[0016]The liquid crystal display element 30 concerning the 1st example of this invention, Since it 

has the protective film 10 between the switching element 4 and the light filter, the defect of the 

switching element resulting from ion or an element contained in paints or a color, ink, etc. which 

are used for formation of a light filter, and malfunction can be prevented. 

[0017]In order to prevent decline in the transmissivity of a pixel opening, acquiring the same 

effect, the protective film 10 may be formed so that only the switching element 4 may be 

covered. 

[0018]The adverse effect to the orienting film 24 and the liquid crystal layer 23 can be prevented 
by the overcoat layer 25. The overcoat layer 25 can be operated as a smooth layer by forming 
by resin etc. Or generating of wrinkles, such as a coloring layer at the time of picture element 
electrode patterning, or generating of the crack of a picture element electrode can be prevented 
by forming silicon oxide (Si0 2 film) as the overcoat layer 25. Generating of wrinkles, such as a 

coloring layer in this case, or generating of the crack of a picture element electrode is a 
phenomenon produced from the difference of the coefficient of thermal expansion of the material 
of a picture element electrode, and materials, such as a coloring layer, in the heating process at 
the time of picture element electrode patterning. Therefore, generating of wrinkles, such as a 
coloring layer, or generating of the crack of a picture element electrode can be prevented by 
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forming a picture element electrode via the overcoat layer 25 which consists of silicon oxide on 

a coloring layer (other organic resin layers are included), without forming directly. The overcoat 

layer 25 is good also as a thing of the two-layer structure which consists of the resin layer and 

silicon oxide as a smooth layer combining the two above-mentioned kinds of things. 

[001 9] Hereafter, an example of the concrete manufacturing method of the liquid crystal display 

element concerning a 1st embodiment of this invention is explained. 

[0020]The array substrate 32 is produced as follows. 

[0021]Using 0.7-mm-thick soda lime glass (soda lime glass) or 1.1-mm-thick alkali free glass as 
the transparent substrate 1, on this transparent substrate 1, two or more scanning lines 2 are 
formed, and the insulator layer 3 is formed the whole surface Irom that top. Two or more signal 
wires 5 are formed in the direction in which the scanning line 2 on the insulator layer 3 was 
formed, and the direction which goes direct, the source electrode 6 is formed for every 
intersection of these scanning lines 2 and the signal wire 5, and the switching element 4 is 
constituted. The semiconductor layer 1 4 which constitutes the switching element 4 is 
beforehand formed in each position which should serve as an intersection on the insulator layer 
3, respectively, before forming the signal wire 5 and the source electrode 6. 
[0022]The protective film 10 is formed with transparent resin, such as an epoxy resin and an 
acrylic resin, after forming the switching element 4. As a material of the protective film 10, a 
hardening agent applies to 1 micrometer or less in thickness with a spin coat, makes it harden 
using the epoxy resin of the bisphenol A type which is an acid anhydride system hardening agent, 
and forms the protective film 10. Although the epoxy resin was used as a material of the 
protective film 10 here, it is better to use the same material as the resin material which forms a 
light filter. In addition, although any of organic materials and an inorganic material may be 
sufficient as it, in order for an inorganic material to tend to form a thin film, when the material of 
the protective film 10 raises transmissivity, it is advantageous. As an inorganic material, the 
material containing silicon nitride, silicon oxide, etc. can be used. Although the thinner one of the 
thickness of a protective film is good, in order to make it function effectively as a protective film, 
a thickness of 1 00 A or more is required. A protective film may be formed by dip coating, weld 
slag, etc. besides a spin coat as mentioned above. 

[0023]The light filter which consists of the light-shielding film 9 and the coloring layer 7 is 
formed as follows after forming the protective film 10. First, in order to form the light-shielding 
film 9, the material which made the photo-curing type acrylic resin in which alkaline development 
is possible distribute carbon black is applied by a spinner. After drying the applied material for 
about 10 minutes at the temperature of 90 **, it exposes with the light exposure of 300 mj/cm 2 
using the photo mask of predetermined pattern shape. Negatives are developed after exposure 
using pH 1 1.5 alkali solution, and further, calcination is performed at the temperature of 200 ** 
for about 1 hour, and the light-shielding film 9 of the lattice-like pattern of 2.0 micrometers of 
thickness is formed. 

[0024]In order to form the red coloring layer 7R, on the transparent substrate 1 in which the 
light-shielding film 9 was formed, red coloring resist CR-2000 (; a trade name and Fuji Hunt 
Technology) in which alkaline development is possible is applied by a spinner, and temporary 
calcination is carried out. After exposing this with the light exposure of 100 mj/cm 2 using the 
mask in which the red coloring layer pattern was formed, negatives are developed using pH 1 1 .5 
developing solution. Then, it calcinates at the temperature of 200 ** for about 1 hour, and the 
red coloring layer 7R of 2.0 micrometers of thickness is formed. 

[0025]Next, in order to form the green stain layer 7G, on the transparent substrate 1 in which 
the light-shielding film 9 was formed, green stain resist CG-2000 (; a trade name and Fuji Hunt 
Technology) in which alkaline development is possible is applied by a spinner, and temporary 

calcination is carried out. After exposing this with the light exposure of 100 mj/cm 2 using the 
mask in which the green stain layer pattern was formed, negatives are developed using pH 1 1.5 
developing solution. Then, it calcinates at the temperature of 200 ** for about 1 hour, and the 
green stain layer 7G of 2.0 micrometers of thickness is formed. 

[0026]Similarly, in order to form the blue coloring layer 7B, on the transparent substrate 1 in 
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which the light-shielding film 9 was formed, blue coloring resist CB-2000 (; a trade name and Fuji 
Hunt Technology) in which alkaline development is possible is applied by a spinner, and 
temporary calcination is carried out. After exposing this with the light exposure of 100 mj/cm 
using the mask in which the blue coloring layer pattern was formed, negatives are developed 
using pH 1 1.5 developing solution. Then, it calcinates at the temperature of 200 ** for about 1 
hour, the blue coloring layer 7B of 2.0 micrometers of thickness is formed, and a light filter is 
formed. 

[0027]After light filter formation, in order to form the overcoat layer 25, acrylic resin is applied 
using a spinner all over a light filter top so that it may become a thickness of 2 micrometers. 
Flattening of the applied acrylic resin is carried out by performing a spin coat by a spinner. 
Acrylic resin may perform not spreading but the screen-stencil by a spin coat. It is made to 
harden by heat-treating the applied acrylic resin at the temperature of 250 degrees, and the 
overcoat layer 25 is formed. 

[0028]It connects with the picture element electrode 8 which carries out the opening of the 
through hole 1 1 to the protective film 10 and the light-shielding film 9, and the overcoat layer 25 
after forming the overcoat layer 25, forms the electrode wiring which consists of ITO(s) all over 
this through hole 11, and is formed in the portion corresponding to the coloring layer 7 on the 
overcoat layer 25, and is made to flow. 

[0029] Formation of the orienting film 24 which consists of polyimide all over the overcoat layer 
25 top in which the picture element electrode 8 was formed will complete the array substrate 32. 

[0030]On the other hand, the counter substrate 31 is produced as follows. 
[0031]If the counterelectrode 22 which consists of ITO(s) all over this transparent substrate 1 
top is formed in the whole surface using the same transparent substrate 1 as the array 
substrate 32 and the orienting film 24 which consists of polyimide all over that counterelectrode 
22 top is formed, the counter substrate 31 will be completed. 

[0032]The array substrate 32 and the counter substrate 31 which were produced as mentioned 
above, respectively are arranged so that each opposed face may counter, and both substrates 
are pasted together by the sealant formed in substrate edge parts other than a liquid crystal 
injection part. Then, a liquid crystal is poured in from a liquid crystal injection part, it is 
considered as the liquid crystal layer 23, and the liquid crystal display element 30 which closes a 
liquid crystal injection part with ultraviolet curing type resin, and starts a 1st embodiment is 
completed. 

[0033]The liquid crystal display element 30 concerning the 1 st example of this invention 
produced as mentioned above, Since it has the protective film 10 between the switching element 
4 and the light filter as mentioned above, malfunction of the switching element resulting from ion 
or an element contained in paints or a color, ink, etc. which are used for formation of a light filter 
can be prevented. There is an effect which forms the protective film 10 in the field 
corresponding to a switching element or wiring so that a switching element and wiring may be 
invaded by the developing solution used into a manufacturing process at the time of light filter 
formation and it may not become a cause of poor generating with it. 

[0034] Drawing 2 is a section structure figure of the liquid crystal display element concerning a 
2nd embodiment of this invention. The composition at the time of expressing the liquid crystal 
display element concerning a 2nd embodiment of this invention to a top view is the same as the 
composition of drawing 5 , and drawing 2 is a section structure figure in alignment with line AA' of 
drawing 5 in that case. 

[0035]The scanning line 2 is allocated on the transparent substrate 1 of the side which 
constitutes the array substrate 32, and the insulator layer 3 is formed the whole surface from 
the top. The semiconductor layer 14, the signal wire 5, and the source electrode 6 are allocated 
in the prescribed position corresponding to the scanning line 2 on the insulator layer 3, and the 
switching element 4 is constituted. The picture element electrode 8 is formed in the prescribed 
position on the insulator layer 3, it is connected to the source electrode 6 of the switching 
element 4, and this picture element electrode 8 is driven by the switching element 4. The 
prescribed position in which the picture element electrode 8 is formed is a position 
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corresponding to each coloring layer 7 of the light filter mentioned later. And these are covered 
and the protective film 10 is formed in the whole surface. It is the feature of the liquid crystal 
display element which requires having formed this protective film 10 for this invention like a 1st 
embodiment. The protective film 10 is formed with transparent resin, such as an epoxy resin and 
an acrylic resin. However, about the portion top in which a switching element, electrode wiring, 
etc. were formed, the protective film 10 may not be transparent. The light-shielding film 9 which 
consists of a black coloring layer, a metal membrane, etc. is formed in the portion corresponding 
to the switching element 4 on the protective film 10, electrode wiring, etc., and the coloring 
layers 7R, 7G, and 7B of each color are formed on portions other than the portion in which the 
switching element 4, electrode wiring, etc. were allocated. The overcoat layer 25 is formed on 
the light filter which consists of the coloring layer 7 (the numerals 7 are taken as the general 
term of the numerals 7R, 7G, and 7B.), and the light-shielding film 9, and the orienting film 24 is 
further formed as the top layer. On the other hand, on the transparent electrode 1 of the side 
which constitutes the counter substrate 31, the counterelectrode 22 and the orienting film 24 
are formed one by one on the whole surface. 

[0036]The liquid crystal layer 23 is enclosed with the liquid crystal cell which made the opposed 
face in which the wiring electrode of the counter substrate 31 and the array substrate 32, etc. 
were formed counter mutually, and was assembled, and the liquid crystal display element 30 
concerning a 2nd embodiment of this invention is constituted. 

[0037]The liquid crystal display element 30 concerning the 2nd example of this invention, Since it 

has the protective film 10 between the switching element 4 and the light filter, the defect of the 

switching element resulting from ion or an element contained in paints or a color, ink, etc. which 

are used for formation of a light filter, and malfunction can be prevented. 

[0038]In order to prevent decline in the transmissivity of a pixel opening, acquiring the same 

effect, the protective film 10 may be formed so that only the switching element 4 may be 

covered. 

[0039]The adverse effect to the orienting film 24 and the liquid crystal layer 23 can be prevented 
by the overcoat layer 25. 

[0040] Hereafter, an example of the concrete manufacturing method of the liquid crystal display 
element concerning a 2nd embodiment of this invention is explained. 
[0041 ]The array substrate 32 is produced as follows. 

[0042]Using 0.7-mm-thick soda lime glass (soda lime glass) or 1.1-mm-thick alkali free glass as 
the transparent substrate 1, on this transparent substrate 1, two or more scanning lines 2 are 
formed, and the insulator layer 3 is formed the whole surface from that top. Two or more signal 
wires 5 are formed in the direction in which the scanning line 2 on the insulator layer 3 was 
formed, and the direction which goes direct, the source electrode 6 is formed for every 
intersection of these scanning lines 2 and the signal wire 5, and the switching element 4 is 
constituted. The semiconductor layer 14 which constitutes the switching element 4 is 
beforehand formed in each position which should serve as an intersection on the insulator layer 
3, respectively, before forming the signal wire 5 and the source electrode 6. It corresponds every 
switching element 4, the picture element electrode 8 which consists of ITO(s) is formed in a 
prescribed position, and the picture element electrode 8 is connected to the source electrode 6 
of the switching element 4. 

[0043]The protective film 10 is formed with transparent resin, such as an epoxy resin and an 
acrylic resin, after forming the switching element 4 and the picture element electrode 8. As a 
material of the protective film 10, a hardening agent applies to 1 micrometer or less in thickness 
with a spin coat, makes it harden using the epoxy resin of the bisphenol A type which is an acid 
anhydride system hardening agent, and forms the protective film 10. Although the epoxy resin 
was used as a material of the protective film 10 here, it is better to use the same material as the 
resin material which forms a light filter. In addition, although any of organic materials and an 
inorganic material may be sufficient as it, in order for an inorganic material to tend to form a thin 
film, when the material of the protective film 10 raises transmissivity, it is advantageous. In this 
embodiment, as for the protective film 10, since a picture element electrode is formed under a 
coloring layer and the capacity between a picture element electrode and a counterelectrode falls 
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as compared with a 1st embodiment, it is desirable that it is a thinner film. As an inorganic 
material, the material containing silicon nitride, silicon oxide, etc. can be used. Although the 
thinner one of the thickness of a protective film is good, in order to make it function effectively 
as a protective film, a thickness of 100 A or more is required. A protective film may be formed 
by dip coating, weld'slag, etc. besides a spin coat as mentioned above. 
[0044]The light filter which consists of the light-shielding film 9 and the coloring layer 7 is 
formed as follows after forming the protective film 10. First, in order to form the light-shielding 
film 9, the material which made the photo-curing type acrylic resin in which alkaline development 
is possible distribute carbon black is applied by a spinner. After drying the applied material for 

about 10 minutes at the temperature of 90 **, it exposes with the light exposure of 300 rnj/cm 2 
using the photo mask of predetermined pattern shape. Negatives are developed after exposure 
using pH 1 1.5 alkali solution, and further, calcination is performed at the temperature of 200 ** 
for about 1 hour, and the light-shielding film 9 of the lattice-like pattern of 2.0 micrometers of 
thickness is formed. 

[0045]In order to form the red coloring layer 7R, on the transparent substrate 1 in which the 
light-shielding film 9 was formed, red coloring resist CR-2000 (; a trade name and Fuji Hunt 
Technology) in which alkaline development is possible is applied by a spinner, and temporary 

calcination is carried out. After exposing this with the light exposure of 100 mj/cm using the 
mask in which the red coloring layer pattern was formed, negatives are developed using pH 1 1.5 
developing solution. Then, it calcinates at the temperature of 200 ** for about 1 hour, and the 
red coloring layer 7R of 2.0 micrometers of thickness is formed. 

[0046]Next, in order to form the green stain layer 7G, on the transparent substrate 1 in which 
the light-shielding film 9 was formed, green stain resist CG-2000 (; a trade name and Fuji Hunt 
Technology) in which alkaline development is possible is applied by a spinner, and temporary 

calcination is carried out. After exposing this with the light exposure of 100 mj/crn 2 using the 
mask in which the green stain layer pattern was formed, negatives are developed using pH 11.5 
developing solution. Then, it calcinates at the temperature of 200 ** for about 1 hour, and the 
green stain layer 7G of 2.0 micrometers of thickness is formed. 

[0047]Similarly, in order to form the blue coloring layer 7B, on the transparent substrate 1 in 
which the light-shielding film 9 was formed, blue coloring resist CB-2000 (; a trade name and Fuji 
Hunt Technology) in which alkaline development is possible is applied by a spinner, and 

temporary calcination is carried out. After exposing this with the light exposure of 100 mj/cm 2 
using the mask in which the blue coloring layer pattern was formed, negatives are developed 
using pH 1 1.5 developing solution. Then, it calcinates at the temperature of 200 ** for about 1 
hour, the blue coloring layer 7B of 2.0 micrometers of thickness is formed, and a light filter is 
formed. 

[0048]After light filter formation, in order to form the overcoat layer 25, acrylic resin is applied 
using a spinner all over a light filter top so that it may become a thickness of 2 micrometers. 
Flattening of the applied acrylic resin is carried out by performing a spin coat by a spinner. 
Acrylic resin may perform not spreading but the screen-stencil by a spin coat. It is made to 
harden by heat-treating the applied acrylic resin at the temperature of 250 degrees, and the 
overcoat layer 25 is formed. Formation of the orienting film 24 which consists of polyimide all 
over the overcoat layer 25 top will complete the array substrate 32. 
[0049]On the other hand, the counter substrate 31 is produced as follows. 
[0050]If the counterelectrode 22 which consists of ITO(s) all over this transparent substrate 1 
top is formed in the whole surface using the same transparent substrate 1 as an array substrate 
and the orienting film 24 which consists of polyimide all over that counterelectrode 22 top is 
formed, the counter substrate 31 will be completed. 

[0051]The array substrate 32 and the counter substrate 31 which were produced as mentioned 
above, respectively are arranged so that each opposed face may counter, and both substrates 
are pasted together by the sealant formed in substrate edge parts other than a liquid crystal 
injection part. Then, a liquid crystal is poured in from a liquid crystal injection part, it is 
considered as the liquid crystal layer 23, and the liquid crystal display element 30 which closes a 
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liquid crystal injection part with ultraviolet curing type resin, and starts a 2nd embodiment is 
completed. 

[0052]The liquid crystal display element 30 concerning the 2nd example of this invention 
produced as mentioned above, Since it has the protective film 10 between the switching element 
4 and the light filter as mentioned above, malfunction of the switching element resulting from ion 
or an element contained in paints or a color, ink, etc. which are used for formation of a light filter 
can be prevented. 

[0053] Drawing 3 is a section structure figure of the liquid crystal display element concerning a 
jird embodiment of this invention. The composition at the time of expressing the liquid crystal 
display element concerning a 3rd embodiment of this invention to a top view is the same as the 
composition of drawing 5 , and drawing 3 is a section structure figure in. alignment with line AA' of 
drawing 5 in that case. 

[0054]Unlike the liquid crystal display element concerning 1st and 2nd above-mentioned 
embodiments, the liquid crystal display element concerning a 3rd embodiment has the 
composition that the light filter was formed not on an array substrate but on the counter 
substrate. 

[0055]The scanning line 2 is allocated on the transparent substrate 1 of the side which 
constitutes the array substrate 32, and the insulator layer 3 is formed the whole surface from 
the top. The semiconductor layer 14, the signal wire 5, and the source electrode 6 are allocated 
in the prescribed position corresponding to the scanning line 2 on the insulator layer 3, arid the 
switching element 4 is constituted. And these are covered and the protective film 10 is formed in 
the whole surface. Also in a 3rd embodiment, it is the feature of the liquid crystal display 
element concerning this invention to have formed this protective film 10. The protective film 10 
is formed with the transparent inorganic material. However, about the portion top in which a 
switching element, electrode wiring, etc. were formed, the protective film 10 may not be 
transparent. On the protective film 10, the organic resin film 12 is formed on the whole surface, 
and the picture element electrode 8 is formed in the prescribed position on the organic resin film 
12. Since voltage impressing to this picture element electrode 8 is performed by the switching 
element 4, a picture element electrode penetrates protective film 10 and resin layer 12 part, and 
is connected to the source electrode 6.The orienting film 24 is formed as the top layer. 
[0056]On the other hand on the transparent electrode 1 of the side which constitutes the 
counter substrate 31, The light-shielding film 9 which becomes a portion corresponding to the 
switching element 4 on the array substrate 32, electrode wiring, etc. from a black coloring layer, 
a metal membrane, etc. is formed, and the coloring layers 7R, 7G, and 7B of each color are 
formed on portions other than the portion in which the switching element 4, electrode wiring, etc. 
were allocated. The position in which each coloring layers 7R, 7G, and 7B are formed supports 
the prescribed position in which the picture element electrode 8 on the array substrate 32 is 
formed. On the light filter which consists of the coloring layer 7 (the numerals 7 are taken as the 
general term of the numerals 7R, 7G, and 7B.), and the light-shielding film 9, the 
counterelectrode 22 and the orienting film 24 are formed one by one on the whole surface. 
[0057]The liquid crystal layer 23 is enclosed with the liquid crystal cell which made the opposed 
face in which the wiring electrode of the counter substrate 31 and the array substrate 32, etc. 
were formed counter mutually, and was assembled, and the liquid crystal display element 30 
concerning a 3rd embodiment of this invention is constituted. 

[0058]The liquid crystal display element 30 concerning the 3rd example of this invention, Since it 
has the protective film 10 between the switching element 4 and the organic resin film 12, the 
defect of the switching element resulting from the corrosive gas emitted when calcinating an 
organic resin film in the process in which an organic resin film is formed, for example, 
hydrochloric acid gas etc., and malfunction can be prevented. 

[0059]In order to prevent decline in the transmissivity of a pixel opening, acquiring/the same 
effect, the protective film 10 may be formed so that only the switching element 4 may be 
covered. 

[0060]In a 3rd embodiment, although the picture element electrode 8 is directly formed on the 
organic resin film 12, an overcoat layer may be formed on the organic resin film 12, and the 
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picture element electrode 8 may be formed on it. By forming an overcoat layer with a suitable 

material also in this case, the same effect as a 1st embodiment can be acquired. 

[0061] Hereafter, an example of the concrete manufacturing method of the liquid crystal display 

element concerning a 3rd embodiment of this invention is explained. 

[0062]The array substrate 32 is produced as follows. 

[0063]Using 0.7-mm-thick soda lime glass (soda lime glass) or 1.1-mm-thick alkali free glass as 
the transparent substrate 1, on this transparent substrate 1, two or more scanning lines 2 are 
formed, and the insulator layer 3 is formed the whole surface from that top. Two or more signal 
wires 5 are formed in the direction in which the scanning line 2 on the insulator layer 3 was 
formed, and the direction which goes direct, source electrode 6 grade is formed for every 
intersection of these scanning lines 2 and the signal wire 5, and the switching element 4 is 
constituted. The semiconductor layer 14 which constitutes the switching element 4 is 
beforehand formed in each position which should serve as an intersection on the insulator layer 
3, respectively, before forming the signal wire 5 and the source electrode 6. 
[0064]The protective film 10 is formed with transparent resin, such as an epoxy resin and an 
acrylic resin, after forming the switching element 4. In a 3rd embodiment, in order to form an 
organic resin film on the protective film 10, the material of the protective film 10 is limited to an 
inorganic material. The material of the protective film 10 is applied to 1 micrometer or less in 
thickness with a spin coat, and is stiffened, and the protective film 10 is formed. As an inorganic 
material, the material containing silicon nitride, silicon oxide, etc. can be used. Although the 
thinner one of the thickness of a protective film is good, in order to make it function effectively 
as a protective film, a thickness of 1 00 A or more is required. A protective film may be formed 
by dip coating, weld slag, etc. besides a spin coat as mentioned above. 

[0065]The organic resin film 12 is formed with transparent resin, such as an epoxy resin and an 
acrylic resin, after forming the protective film 10. The material of the organic resin film 12 is 
applied by spin coat, screen-stencil, dip coating, etc., and it calcinates on the conditions 
according to the kind of material. Although corrosive gas, such as hydrochloric acid gas, is 
emitted in the case of this calcination, since the protective film 10 is formed, malfunction can be 
prevented from a defect occurring in the switching element 4, or occurring behind. 
[0066]It connects with the picture element electrode 8 which carries out the opening of the 
through hole 11 to the protective film 10 and the organic resin film 12 after forming the organic 
resin film 12, forms the electrode wiring which consists of ITO(s) all over this through hole 1 1, 
and is formed on the organic resin film 12, and is made to flow. 

[0067] Formation of the orienting film 24 which consists of polyimide all over the organic resin 
film 12 top in which the picture element electrode 8 was formed will complete the array 
substrate 32. 

[0068]On the other hand, the counter substrate 31 is produced as follows. 
[0069]The light filter which consists of the light-shielding film 9 and the coloring layer 7 is 
formed as follows on this transparent substrate 1 using the same transparent substrate 1 as an 
array substrate. First, in order to form the light-shielding film 9, the material which made the 
photo-curing type acrylic resin in which alkaline development is possible distribute carbon black 
is applied by a spinner. After drying the applied material for about 10 minutes at the temperature 

of 90 **, it exposes with the light exposure of 300 mj/cm using the photo mask of 
predetermined pattern shape. Negatives are developed after exposure using pH 1 1.5 alkali 
solution, and further, calcination is performed at the temperature of 200 ** for about 1 hour, and 
the light-shielding film 9 of the lattice-like pattern of 2.0 micrometers of thickness is formed. 
[0070]ln order to form the red coloring layer 7R, on the transparent substrate 1 in which the 
light-shielding film 9 was formed, red coloring resist CR-2000 (; a trade name and Fuji Hunt 
Technology) in which alkaline development is possible is applied by a spinner, and temporary 
calcination is carried out. After exposing this with the light exposure of 100 mj/cm 2 using the 
mask in which the red coloring layer pattern was formed, negatives are developed using pH 1 1 .5 
developing solution. Then, it calcinates at the temperature of 200 ** for about 1 hour, and the 
red coloring layer 7R of 2.0 micrometers of thickness is formed. 
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[0071]Next, in order to form the green stain layer 7G, on the transparent substrate 1 in which 
the light-shielding film 9 was formed, green stain resist CG-2000 (; a trade name and Fuji Hunt 
Technology) in which alkaline development is possible is applied by a spinner, and temporary 
calcination is carried out. After exposing this with the light exposure of 100 mj/cm using the 
mask in which the green stain layer pattern was formed, negatives are developed using pH 1 1.5 
developing solution. Then, it calcinates at the temperature of 200 ** for about 1 hour, and the 
green stain layer 7G of 2.0 micrometers of thickness is formed. 

[0072]Similarly, in order to form the blue coloring layer 7B, on the transparent substrate 1 in 
which the light-shielding film 9 was formed, blue coloring resist CB-2000 (; a trade name and Fuji 
Hunt Technology) in which alkaline development is possible is applied by a spinner, and 
temporary calcination is carried out. After exposing this with the light exposure of 100 mj/cm 
using the mask in which the blue coloring layer pattern was formed, negatives are developed 
using pH 1 1.5 developing solution. Then, it calcinates at the temperature of 200 ** for about 1 . 
hour, the blue coloring layer 7B of 2.0 micrometers of thickness is formed, and a light filter is 
formed. 

[0073]If the counterelectrode 22 which consists of ITO(s) all over this light filter top is formed in 
the whole surface after light filter formation and the orienting film 24 which consists of polyimide 
all over that counterelectrode 22 top is formed, the counter substrate 31 will be completed. 
[0074]The array substrate 32 and the counter substrate 31 which were produced as mentioned 
above, respectively are arranged so that each opposed face may counter, and both substrates 
are pasted together by the sealant formed in substrate edge parts other than a liquid crystal 
injection part. Then, a liquid crystal is poured in from a liquid crystal injection part, it is 
considered as the liquid crystal layer 23, and the liquid crystal display element 30 which closes a 
liquid crystal injection part with ultraviolet curing type resin, and starts a 3rd embodiment is 
completed. 

[0075]The liquid crystal display element 30 concerning the 3rd example of this invention 
produced as mentioned above, Since it has the protective film 10 between the switching element 
4 and the organic resin film 12 as mentioned above, the defect of the switching element resulting 
from the corrosive gas emitted when calcinating an organic resin film in the process in which an 
organic resin film is formed, for example, hydrochloric acid gas etc., and malfunction can be 
prevented. 

[0076]In 1st and 3rd embodiments of the above, Since the switching element and the picture 
element electrode are connected to a protective film and an organic resin film via the through 
hole by which the opening was carried out, the formation area of a picture element electrode can 
be expanded even on a signal wire, for example, without taking into consideration generating of 
the short circuit of a signal wire and a picture element electrode, etc., and it becomes possible 
to expand a picture element region. 

[0077] Drawing 4 is a section structure figure of the liquid crystal display element concerning a 
4th embodiment of this invention. The composition at the time of expressing the liquid crystal 
display element concerning a 4th embodiment of this invention to a top view is the same as the 
composition of drawing 5 , and drawing 4 is a section structure figure in alignment with line AA' of 
drawing 5 in that case. 

[0078]On the transparent substrate 1 of the side which constitutes the array substrate 32, the 
light-shielding film 39 which consists of a black coloring layer, a metal membrane, etc. is 
allocated, and the undercoat layer 33 which consists of silicon nitride is formed the whole 
surface from the top. The polycrystalline silicon layer 34 is formed in the prescribed position 
corresponding to the light-shielding film 39 on the undercoat layer 33, and the source region 34a 
and the drain area 34b, and the channel regions 34c are included in this polycrystalline silicon 
layer 34. And these are covered and the gate dielectric film 35 is formed in the whole surface. 
The gate electrode 36 is formed in the prescribed position corresponding to the channel regions 
34c on the gate dielectric film 35, and the insulator layer 37 which covers the gate electrode 36 
and the gate dielectric film 35, and becomes the whole surface from silicon oxide is formed. An 
opening is established by the insulator layer 37 and the gate dielectric film 35 on the source 
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region 34a and the drain area 34b, and the source electrode 38a and the drain electrode 38b are 
formed in each opening. The protective film 10 is formed all over the insulator layer 37 top in 
which the source electrode 38a and the drain electrode 38b were formed, and the coloring layer 
7 is further formed on the protective film 10. It is the feature of the liquid crystal display element 
concerning this invention to have formed this protective film 10. The protective film 10 is formed 
with transparent resin, such as an epoxy resin and an acrylic resin. However, about the portion 
top in which a switching element, electrode wiring, etc. were formed, the protective film 10 may 
not be transparent. Although the picture element electrode 8 is formed in the picture element 
part on the coloring layer 7, in order to perform voltage impressing to this picture element 
electrode 8, the picture element electrode 8 is connected to the source electrode 38a via the 
through hole 1 1 by which the opening was carried out by penetrating a part of coloring layer 7 
and protective film 10. The orienting film 24 is formed as the top layer. On the other hand, on the 
transparent electrode 1 of the side which constitutes the counter substrate 31, the 
counterelectrode 22 and the orienting film 24 are formed one by one on the whole surface. 
[0079]The liquid crystal layer 23 is enclosed with the liquid crystal cell which made the opposed 
face in which the wiring electrode of the counter substrate 31 and the array substrate 32, etc. 
were formed counter mutually, and was assembled, and the liquid crystal display element 30 
concerning a 4th embodiment of this invention is constituted. 

[0080]The liquid crystal display element 30 concerning the 4th example of this invention, Since it 
has the protective film 10 between the switching element and the coloring layer 7, the defect of 
the switching element resulting from ion or an element contained in paints or a color, ink, etc. 
which are used for formation of the coloring layer 7, and malfunction can be prevented. 
[0081]In order to prevent decline in the transmissivity of a pixel opening, acquiring the same 
effect, the protective film 10 may be formed so that only a switching element may be covered. 
[0082]Hereafter, an example of the concrete manufacturing method of the liquid crystal display 
element concerning a 4th embodiment of this invention is explained. 

[0083]As shown in drawing 4 t the light-shielding film 39 which consists of amorphous silicons (a- 
Si) etc. is formed on the substrate 1 which consists of glass, and the undercoat layer 33 which 
consists of silicon nitride etc. on it is covered. After forming an amorphous silicon layer by a 
sputtering technique on the undercoat layer 33, it is considered as the polycrystalline silicon 
layer 34 by laser annealing, and predetermined patterning is performed. Moreover the gate 
dielectric film 35 is formed, the gate electrode 36 which consists of an alloy (MoW) of 
molybdenum and tungsten, etc. further is formed, and predetermined patterning is performed. An 
ion dope is performed to the polycrystalline silicon layer 34 by using this gate electrode 36 as a 
mask, and the source region 34a and the drain area 34b are formed. Then, the insulator layer 37 
which consists of silicon oxide etc. all over the gate electrode 36 and gate-dielectric-film 35 top 
is formed. The opening of the through hole is carried out to the portion on the source region 34a 
of the formed insulator layer 37, and the drain area 34b, The source electrode 38a and the drain 
electrode 38b are formed so that it may electrically be connected to the source region 34a and 
the drain area 34b of the polycrystalline silicon layer 34 via a through hole, respectively. A thin 
film transistor is formed as mentioned above. 

[0084]The protective film 10 is formed in the whole surface, and the coloring layer 7 is formed 
on the protective film 10. The opening of the through hole 1 1 is carried out to the portion on the 
source electrode 38a of the formed protective film 10 and the coloring layer 7, and the picture 
element electrode 8 which consists of ITO(s) etc. is formed in the picture element part on the 
coloring layer 7 so that it may electrically be connected to the source electrode 38a via the 
through hole 11. Formation of the orienting film 24 which consists of polyimide all over the 
coloring layer 7 top in which the picture element electrode 8 was formed will complete the array 
substrate 32. 

[0085] On the other hand, the counter substrate 31 is produced as follows. 
[0086]If the counterelectrode 22 which consists of ITO(s) all over this transparent substrate 1 
top is formed in the whole surface using the same transparent substrate 1 as the array 
substrate 32 and the orienting film 24 which consists of polyimide all over that counterelectrode 
22 top is formed, the counter substrate 31 will be completed. 
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[0087]The array substrate 32 and the counter substrate 31 which were produced as mentioned 
above, respectively are arranged so that each opposed face may counter, and both substrates 
are pasted together by the sealant formed in substrate edge parts other than a liquid crystal 
injection part. Then, a liquid crystal is poured in from a liquid crystal injection part, it is 
considered as the liquid crystal layer 23, and the liquid crystal display element 30 which closes a 
liquid crystal injection part with ultraviolet curing type resin, and starts a 4th embodiment is 
completed. 

[0088]The liquid crystal display element 30 concerning the 4th example of this invention 
produced as mentioned above, Since it has the protective film 10 between the switching element 
and the coloring layer 7 as mentioned above, malfunction of the switching element resulting from 
ion or an element contained in paints or a color, ink, etc. which are used for formation of the 
coloring layer 7 can be prevented. There is an effect which forms the protective film 10 in the 
field corresponding to a switching element or wiring so that a switching element and wiring may 
be invaded by the developing solution used into a manufacturing process at the time of coloring 
layer 7 formation and it may not become a cause of poor generating with it. 
[0089] 

[Effect of the Invention]Since it should have the protective film formed between the 1st 
transparent substrate and light filter in which the switching element, the signal wire, and the 
scanning line were formed according to the liquid crystal display element concerning this 
invention as explained above, The defect of the switching element resulting from ion or an 
element contained in paints or a color, ink, etc. which are used for formation of a light filter, and 
malfunction can be prevented. 

[0090]Since it should have the protective film formed between the 1st transparent substrate and 
organic resin film in which the switching element, the signal wire, and the scanning line were 
formed according to other composition of the liquid crystal display element concerning this 
invention, The defect of the switching element resulting from the corrosive gas emitted when 
calcinating an organic resin film in the process in which an organic resin film is formed, for 
example, hydrochloric acid gas etc., and malfunction can be prevented. 

[0091]In each above liquid crystal display element, when a protective film is formed so that only 
a switching element may be covered, decline in the transmissivity of a pixel opening can be 
prevented, acquiring the same effect. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The section structure figure of the liquid crystal display element concerning a 1st 
embodiment of this invention. 

[Drawing 2] The section structure figure of the liquid crystal display element concerning a 2nd 
embodiment of this invention. 

[Drawing 3] The section structure figure of the liquid crystal display element concerning a 3rd 
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embodiment of this invention. 

[Drawing 4lT he section structure figure of the liquid crystal display element concerning a 4th 
embodiment of this invention. 

[Drawing 5l The top view of one constitutional unit of the pixel in the active matrix liquid crystal 
display device in which the light filter was formed on the array substrate. 

[Drawing 6]T he section structure figure of the conventional active matrix liquid crystal display 
device. 

[Description of Notations] 

1 Transparent substrate 

2 Scanning line 

3 and 37 Insulator layer 

4 Switching element 

5 Signal wire 

6 Source electrode 

7 Coloring layer 

8 Picture element electrode 

9 and 39 Light-shielding film 

10 Protective film 

1 1 Through hole 

12 Organic resin film 

1 4 Semiconductor layer 

22 Counterelectrode 

23 Liquid crystal layer 

24 Orienting film 

25 Overcoat layer 

30 Liquid crystal display element 

31 Counter substrate 

32 Array substrate 

33 Undercoat layer 

34 Polycrystalline silicon layer 
34a Source region 

34b Drain area 

35 Gate dielectric film 

36 Gate electrode 
38a Source electrode 
38b Drain electrode 
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DRAWINGS 



[ Drawing 1] 
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[Drawing 4] 
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j* * JxfctfrESfl l ©SI3Sffili:lfi8 $ axfc* 7 - 7 ^ 
hUE^ vT^?**. 8tfE{fH§«Xl*llfrEj££i8ltf^ 

fife ^tLfcmiiem 1 comm&m t flfris* 

?g2 0>3Sl?l!g«fc.. 

mmm 1 <»mmw&. t mmm 2 <oi^s« t <dt$ 

£ k&ffittzk&&mk-rz mMat»m 

ym^*m&-tz>*mwm. m^mRw-xmrnk, 



(2) 1 0-3 9 2 9 2 

2 

fitTBfl! 1 0>El*lBt £ SUES! 2 OEftlgl 4: ©IBlnUH* S ft 
fcfci&JI 4: Sr**.fc r t Sr^tStir f aft****?-. 

[1**9(5] Sgl<DigBJ&«±:, 
ja£ftfcl6»Bi4:, 

6fTEy-*«&(::g*igE£ftTKs3:£ft, fltfE^'T yfv 

^fm+z&mi-z&mmk, 
20 mmmk. 

8S2ro3g91»££:, 

tftEfg 2 <Z)"aW36«-hl-»*Sixfc*fi« t ; 

ntEIg 1 roElSiBEt BtEm 2 roEftRtoraicj&SSft 
fcffiSJg i: Sr«;LfcC k *W$k k + 

Tum+izis^x. mw,mmmmit. mtfTmmmm±\z. 
30 Ets:£ix, mmmmmmmRTfmtz&mmicfflaztvfz 

x >v— * — >v ^ L X fitE y — ^ mm (cSSBt $ ixfe 1 0> 

[W*«7] tt*«l7iS6WV>-ftL;4^E«ro^Bi^ 
*Sl^lwjsv>r. ntTEftSIKli, ft 5 few 

[f**« 8 ] m#Jg 1 7I?M 6 WV^ndMCEttOfRfa^ 

X-2>Zz\k&¥fWik-rzm&&m%1: 

40 ^m^iz^^x, mm&mmi^ &imm><b*z>i,<o 
0] ti*js 9 izmm^m^n^m^is^ 

[if l 1 ] IS*^ 1 3J.I4 2 WV^-f ti^lcEttwffiel 
^^(r*j^-c, SuE«:a^l±. khffifc*<< 
vf-i/Vm*. BSEft StE^i»w</^-ftiA>(r» 
JC L fc^Jrjgfife § ixfc t, o -Cfe 5 r. k *mWi k T 5^ 
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3 

[0 0 0 1] 
[0 0 0 2] 

*^««Eit**o £ «> s ®a 5 <z> fiEit-e fe 

[0 0 0 3] ^^T% H*BBPffl^B«4r**IStc*« 

* 7 — 7 >f yu^ SrT u>f 3t«-b»-»* LfcT^r^^ 
[0 0 0 4] B5lt *7-7>fWS:7KSfi±ll 

[0005] 7WSS3 2 *mf&rrz>m<DmmmwL 1 

Jht-te^ffiSg 2 tfER S*U *^Jta»6>±Bfcf6*R 3 

*tt«fctt¥»«il 4, «**5, y-*««6asE 
RSft, *^^>-^**4Sr«/fcLT^Sb ^fy^ 

_L{w(i#-feC0^7 9 — 7 4^$ 7 R, 7G, 7BM$ 
*VtV^ e — y^t^t 7R, 7G, 7B±C 

ttB*««8*s»fifc**iTv^a^ rco®j^m^8— CD 
«HPP*Dti, *>T ^^^^^4tcJ:ortT^tt^>fc 

M*««fijfcfcR 9 0>— a5^s:iiLTy-^mii6 
t:Si$ixtv^ B Sbfc, »±Jlfc UTElftR2 4# 

P^li 1 JLKI*, »rpl«ffi 2 2 % EftR 2 4 *SRR±B 

[0 0 0 6] *TftSffi3 I3ktf7^«3 2<7>Effitt 



(3) 4$Pl¥l 0- 3 9 2 9 2 

4 

[0 0 0 7] . 

[0 0 0 8] **Wf4±IEraH^t-«^-C<cS^4>0 
T\ ^IWll *7-7>f/^t7MS«li:M 

[0 0 0 9] 

fig § frfdSg 1 StE t * 9 - 7 << fr* t 0>!H \Z3&tfL 

[0 0 10] *^0^^#^^ H a B ^*T-como« 

«$*u*:js i ©aw*«t*w»»Rfc«)iB^»j3tsn 

50 fcMKItfcritrWIi: U ^ 
[0 0 1 1] ^±^7)#^S B 1^^■ : F^^3V^T, 
[0 0 12] 

[«MoHJE(DJgffil J^T, HB«r«BLfcas&#»0J 
[0013] Bltt, *&W<Dm l oJttKo»lB^«5 

[ooi4] 7K a« 3 2 *:«fifc-r 5«j^awss 1 

as*«Sft-C^3. »«dR3±«>**»2^»fE-rSBf 
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5 

©ftSiio^Sttit^ *3gK losses*** 
j^o#@rc-£>s e ffiW ot4 x ^/K^>#Nl^ t $ 
U /M&fli^o^ feWflg I- J: 9 » fife * ix t: v > 5 . fib, 

v^riiftBRi 0li8W4fc<oi?4< rtfiv^ «fl|R 

»Ktt»6*feJI. ARR»a»fe«5«*R9#»*a 

f:»W^±(^(^fe^f fel 7 R, 7G. 7B 

7R, 7G, 7BOgi^t5 0 ) Rt^ii3tR9*»e>ft 
— ±.\zx$.it— hJi 2 5asjgj5jc§ 

*4\o:oxnfrtiz>tztb, mmmmn. «srio, 
ii3teR9, a-— '<-=-hS2 so— SB^ririiLry- 

*Sffi6l:i^£*l,T^5 0 SfeKl, S_hg<t LTlBft 

^>M(ommm,mi±\a^ Mfaw&2 2, EfaR2 4as 
[0.0 1 5] *j-ftg«3 iftt*rwrs«3 2coia^m 

S^sjgfiK *lx*:»rp)ffi SrHS!-*^ £-&"Cffi*:fcT <b 

[0016] #3SW0>^ 1 oHlfitWt^sffi**^*^ 
3 0t4, 5 — :7-fA^ irOHJ- 

[0017] |Q«o»««:«ft^&iii«nnA<Da3lB* 

[0 0 18] j*u 1BIr]«2 4, JRS® 2 3^(^)IgS 
(4, 3i— /«— 3— KJ12 5(cJ:o-CB6it-t-Sr 

W4, = — hS2 5 t LT->y ^^KfbR (S 

i O2 R) 

*(©U^^^Xtt®*«ffi^^ 7^^038*14, If* 



(4) #H?1 0- 3 9 2 9 2 

2 5(4, ±IB2«ROt^Sr«a^*?*-C, ¥?tJf£L 

toffiiist/v'y =>»{kR^?>ft*2S«5S©t^ 

[0019] 1 OlHfi<03fKffi|z«5*K 

60 

[0 0 2 0] T WS«3 2J4J^T^J:9(-^S-r5o 
70 [0 0 2 1] SBltSltLtf SO. 7mm(Dy-y 
*Bi#7X (y — y^J^'tfy*) XtttffSl. 1 mm 

Mi2^MU *©±*»&*Bl£f»R3fc»j*-r 
5o !6aWR3±Jwj3Jt53fe*j»2 3ft5^SJxfc^ r 6]i:ii[ 

t^^yfy^4«*t5. fem3±0XK*B 
[0 0 2 2] ^>Ty^^^** 4 ^tf*ism 

it. ftSRioSrMts. :;-cttSBRiorotfS 
30 Xh&^tK M«ltt-»o*dS»v>RS:«fi8;USv^«), 

a* -c # s „ vmm<om * J4^v ^«tv^, «rr <b l 
[0023] ftSR 1 0 &m&m* mitm9Rxfim&m 

tF-7X^ffiK3 0 0mj/cm 2 ©«*Itt* 
t5 0 Bt3t«. pHll. 5OT/^ygjS!:ffl^t5 

[0 0 2 4] *feffel7RS:»«tSfc«), -1*19 
50 Sr»fiSUfcaW*«l±«C, 7/^y8tt^ft*fet 
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^TlOOraj./cm 2 OgSftgr^ItftL*:^ pHl 
1. 5 0i«^ffl^tMt5c 2 0 

iaSt*^lWML> RJV2.- 0^m(^gfeSfei7 

[0 0 2 5] Hfeffei7G«:*rtt5fc«), X 

^PT100mj/cm 2 0»3tfiT'B3t Lfc«* p 
Hll. 5<0*fftiS*JB^TS<fc1-3o 200 
t^fflft-CiWl^llBttfiRL, W*2. 0 Mintf>»fe»fe 

[0026] rnmz* ft&mhJ§7 B&m&'tzittb, 
mytm 9 ttsflss i ±^ r y s«^rig 

^l:lV^10 0mj/cm 2 ODttt + i* LfcflL 

phii. 5(os«»srfflv^rm«-rSo 20 

[0 0 2 7] — 7 4 AsfT&tftifc, *—'<—=—hm 

^HlSU*rffoTt>ftv\ MiSJtfcT* y ^SWMBSr2 

[0 0 2 8] t-v>-=i- h« 2 5 Sr^Att, ^IH 1 
0&t>*i£)feJBl9, t-^3-Fl2 5(I^/^*^ 

[0029] if*ttai8 3fls**snfc^-— 3- hm 

7WM3 2#»4t5. 
[0 0 3 0] StftSffi 3 1 tt^TCO <fc 5 KfRK-T . 

[ 0 0 3 1 ] 7Mifi3 2 i:Hi:SflS«l SrfflV\- 

:©SBMfii±iIi: i Toa>ib*5*tr*a«ffi2 2£ 

6 e 50 



4$Mspi 0- 3 9 2 9 2 

[0 0 3 2] £X±.<D£ 9 ^Jttt^nfRHbfcT l/^'XC 
3 2 £2tro3X;&3 1 fcfc s *^Jx©#lRlBi^*HRl'r« 
J;5f-EBU fflaA^^^SfiiMi:MLt 

A(fB^6«*SrftALT*M2 3 t U *fcH£ASl$£r 

ft***-?- 30 sftS**-t-S. 

[0 0 3 3].a±^J:5l-f^»bfc*«««>*io*lS' 

[0 0 3 4] I3 2tt, *»WO«f2«)3H|gO»ll|^«5 

[0 0 3 5] 7K1«3 2fi:IRAt^3n£Kl 
±^tt*3Bft2 3ft5EKSn, *o±a>fc£ffiKltHM!l3 
is»rtSnt^5. IMW3±©*3Bl2^»je:l-5Bf 
fiflAlctt¥ttffll l 4, flMHfts. y-^Sffi6^E 

/^^(^*#feJB7^#jj?-r5ffiB-e*>5o tit, rax 
^ 3uK^'>«mb, ji/u«MB»oaWft»IBI-J:5 

t>w& z titzn$t±^\,^TM%mm i o fash & t 

««E«*Jc#«;U^ffl»^ttm6iBPfeJB, &HR**> 

4, mm$m^mm£titzm>ft&ft<D&ft±\a'±&eL 

Offeg7R, 7G, 7B*S»«SlXTV^5 0 ffef7 
(«F»7tt, W7R, 7G, 7BO«*tt5. ) A 

h®2 5as»*snT*3 9, ^btc, §±ji<t u-tifift 

K2 43ftS^SttfV^5o ^S«3l«f 
SfflUoaW«ffil-bJ-*i, *tft®*!2 2, ElRlK2 4^ 
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[0036] ttfam&3 2<oumm> 

JifcMt/H:«M2 3«s»ASnt, *»W<o*2 

[00.37] *«^<o»2oms«yjc«s«fi*^* : f- 

[0 0 3 8] H«<7>»*^#?i35S?>®*HD»^aiifl* 
4 o^SrS 9 «t b \zM& IT fc&v\, 

[0 0 3 9] fSh IBftJil2 4, j£H,/|2 3^<£>agjK« 
ft, 3— h§2 5^«toTBSJt^5r t&XZ 

[0 0 4 0] j£AT, *«W0Sg2OSIJ6O^ffi^«S« 

gkm^m*<DM:ftwmm*m<D-mz<)\,^xm,w^ 

[0 0 4 1] 2teJ^T<Oj; oiCftm-fZo 

[0 0 4 2] SESffil t LXm£ 0. 7mm(7)y-y 
(V — ^^-T^^f^^) 3Uiff£l. 1 mm 

5o J»8W3±{C*3W53feffi»23&S^StL^rpJ^il[ 

2&v«^j»5CD35Si»w^t^ y-xnMGtBf&L 

M*iu^ m^§*5&T/y-*m«6£7FM^5 
^4r^i:^jj;u, ^f^teBtc i TOi>bi5l 

[oo4 3] y^^ym z f-4$LXfmmwms*j&f8L 

««10fc»*t5. MHOWf^tt, 
*j3*sjR*M5R«ft«ll?«>* tr * y =. y -A-A^l^tf* 

^Offe, ^IIi O^^fi, WSfetfsPK ««« 

<Dj&miz&\,*xfts m&m<r>T\zmmwm&j&f&&ixz> 
mjmt<?>m<DmmmT't?><Dx% ^in o^x^m 



(6) 4*.BB¥1 0-3 9 2 9 2 

ffiS*Sfc«>^W:, 1 0 0^>^^ ha-AJEJLLoffS 

[0044] &mm i o &mtfz&s mxrn 9 

* F77^^ffl^T3 0 0m j /cm 2 <DR)fc£;-CR#; 
"TSo ^3tm> pHll. b<OT/vi} DgttfflV^S 
«U £<bK, 2 0 0t(D^T^ 1 WM$:tTot 
Ml? 2. O-zim^ft^^^-^Ofi^Bt^Sr^-t- 

[0 0 4 5] *fe»fe^7R^^i"5fcJ6. ^7tK9 

yov?- («0 ) t: J: 3 fc*U 
K100mj/cm 2 <73R3fcfirCgf3fc L*:^ pHl 

iaar^i^ra^u. Biff 2. o^m(D^6tfii7 

[0 0 4 6] #cK. Sfeffei7GSrMt5t«), & 

hCG-2 0 0 0 (; fg 0 a D £ % 
50 hr^ypv 5 - Oft) ) Ir^tVtHiOML, 

^K100mj/cm 2 <7)i*iT'I)t p 

x^cnumxmi&fmmf&i,, r*2. o^m<os6ffe 

■ 7G«r»at5, 
[0 0 4 7] B*«^ 7 BSrJgjSi- 

^tfetfe^fCB-2 0 0 0 

> Fr^yni;- («0 ) f^^jci 9 U fi 

^fflK10 0mj/cm 2 OBt3t*-CBr*L^:«, 
pHll. 5^a**SrfflV^»ik'r5. 2 0 

Ot^gt^l^ML, MJ?2. OAimCOWfe* 

[0 0 4 8] — 7>f/l^^?BfiE«, 

^ e^i^<t 9 ^ t°v^— h«r?T5 
50 ;^ffimtext°is^-h\z£Z>mttXtetj:<, 
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// 

[0 0 4 9] #|toWE3-lf4CiLTOJ:5-^f«+ 
5.' 

[0 0'5 0] 7KSStBi:S^SSiS:fflv\ rco 
SWSfiliiBl: I TOa>b&S*tlRj««2 2£r±E 

SEfilR 2 4 *tftgl£3 ij&s^£-rs 0 

[0 0 5 1 ] KiotJld-ttL^nf^K-LfcTWKE 
3 2 <^2tft£«3 1 ^rtL^no^^ffi^^f^i-S 

R*R»ffl»*T?»Jh ttl 2 <o jitti*»lB*w«S*- 

[0052] &±<o±oizftM\^tz*mw<Dm2<Dnm 

[0 0 5 3] 13(1 ##iPi<Z>!S 3 (D*JSC0^ffi^«S 

[00 54]$3 Ott©«»:«5R«^tt, 

[0 0 5 5] 7WSS32 SrfllfiKi- 1 
±U:tt*36*2asER£tU *©±a>&£Kfclfii»R3 
*s»J*SftTV>S. «W3±(0*aEi|»2^#fl?i-5Hff 
EffiRfctt^MMMi 1 4 S it»»5, y — **«6J«e 

3 0*lfiW»»-*5l^Tt>, roftlHl 0*r*J*Lfc 

10(1 a«te««*t»tzJ:9»rtSixTi^5. (&U 
^^s/fy^ ««E*W»^*tf;*ixfcffl»±^o 

ttttlBRi 2 ±<a»f 8 

::<7)®*®^8^(D?|JEPPAQfl *4 y^sfltk 

wffiiRi 2-«*iraLTy-^wB6^«KsnTv^ 



(7) M?1 0- 3 9 2 9 2 

[0056] Mfamfcs i *r«a-rs«i^aw« 

Sil-LfclH 7WSffi3 2±^ 5 'fy^4, 
««E«»*c*tJc6:Lfctt»<cj»fi*ftl, ftJRR«ft>& 
tt««atR9*s»*S*tTa3 9,' *W y^^»^4, 
SREttVtfER S *tfett»H^©«BJ»J:^'*6<o#fe 

' I7R, 7G,' 7B«SnTl^p #ffef7R > 
7G, 7 B^^SttSffiMtt, 7KSS3 2_htf>i© 

t-, »fiJf 7 (f?-g-7H «Ff 7R, 7G, 7B^8» 
fc-TS.') Rtf«*R9*»bftS*7-7^/u^JiJc 
tt, 2tftS*12 2. ESlR2 4*sR»c±B^««SixT 

[0 0 5 7] ^S«3.1 RXIT WSffi32 ^IfiSffi 

ttfc«*-fe/^^a*Ji2 3**»A**LT, *36W<E>#3 

20 [0 0 5 8] ^0^(O^3CO^0iJ(^5?SB B s^^^- 
3 0 11 y^.^*^4 £«WMBRl 2 (bcor^^ 
ftRR 1 0*R*TV*5G>-C, '*«M»»R«r*tf:i-5a 

. [o 0-5 9] mm<D®m&nte&bmmmnn<nM}®m 

[0 0 6 0] ft. »3<D3afe0^ffi^V^H PJlS® 
30 ffi8^«»lliRl 2 ii^ai^filcSil-CV^S^ 

WJiiRl 2 = - hJlfc#j*'U ^JtfciB 

[0 0 6 1] *»W©«S3©SSa^»»;i«5« 

[0 0 6 2] 7WS«3 2l4HT«)J:5i:ff»t5. 
[0 0 6 3] iBMSUUJI^O. 7mmroy-^ 

40 (y-^7^f^7^) xiiHSi. i mm 

3feaEi«2*r»«U *0±^6^ffi{c«»R3S:«fiRi- 
5 e IMW^±te*Jt5*^2^*a*ixfe*lPli:a[ 

2Xt^«-S-j»5^SSSiar:i:t^ y-^««6»Sr»* 
Lt^^-7fV^4^«t5 0 »!3±(D^i 

S*»#114Sr, (I*»5affy-^ti6t»*t 

50 [0 0 6 4] *>f y^S^R^fcJEMML 



13 

tt, 1 0 0^->-^ hp- A«±^ffSi s ^H"C*>5o 
MMttt* JbJfcoJ: 5 fc* = h*>!3:*\ »*=*-- 

[0 0 6 5] {RflHK 1 0 ^Jtf^Wffi* T ^ 

[0 0 6 6] WflKSffltR 1 2 frflgrtft, ftffR 1 O&tf 
— /n l + K I TOa*b*S««E**r»J*U *f 

[0 0 6 7] U^mS 8 jxfcffttmu* i 2 ± 

[0 0 6 8] #A&K 3 i teJ£*T<£><£ 5 fcflsJH" 

[0 0 6 9] 7WSffii:^i:SPMffil^V\ -co 

7/^UiOT^«l7^ U-^ttffi 

t3 0 0mj/cm 2 <O83ti*CB3tt5, R3t«L P 
Hll. 5©7;^yS««:ffl^ta«L, S^blC, 2 
0 0 c CC0^.g-C^l*^^^tToTRil2. OMm<D 

§ [0 0 7 0] #fetfti7RSr»*t5fc«), IM9 
fei/^hCR-2 00 0 (;^p h d^. fi^y hr^ 

l^TlOOmj/cm 2 OB3t*-CB* Lfcfg, pHl 

i. 5(omfciR£rffi^Ta*fei-*o 2 0 0tco 

ffl*-C*5lll*IB**L, Mi? 2. 0^m<D#fe*fe^7 

[0 0 7 1 ] i&feefe/i 7GSr»fiRt5t*, X 



(8) 3$Hf!¥ 1 0- 3 9 2 9 2 

14 

»feffiu^FCG-2 00 0 ^dr^V 

^K100mi/cm 2 ^B3t*T-BJfe-Ufc«. p 
Hll. 5coaft«Srfflv^-rm«-J-5. 200 

!7G^Mt5o 
[0 0 7 2] tfe«fel7BiffMt5f:fe, 
70 SftR 9 frTBiS LfcSWKE 1 ±IC 7/u# V a« pTUB 
4tfeffe^hCB-2 000 (;lSft*, *db^ 

yhf^;n^- (to ) £r*ev-^n£9^mu is 

^ffli^lOOmj/cm 2 ^B**"CB*U^«, 
pHll. 5oaffc»S:fflV^a»t5. *:tf>«L 20 

[00 73] #7-^/u^jFMt&, a* 

[0 0 7 4].J^±coJ:p^^n- : enf^SU?tTU^^ 
3 2<!:^Sffi3 1 Zti?ti<Dlifam&*tfa'rZ> 

AS^W B ^AtTMi2 3^U JKaaASBS: 

M^3 0 3J5*«t5. 
[0 0 7 5] £1±<D£ 5\Zjfm^tt%9i(Dm3<Dni& 

z-isxm* 4 1 *tt*mi i 2i (orii^ii i o 

[0 0 7 6] ±ia*lXt^»3«)||J£<7??gffijr33 

fc*. t mmmm t (om^co^^ns^-r^ 
[0077] M4\±, &&w<Dm4<DgM<nMmiz.mz> 

[0 0 7 8] 3 2 £«fifc"T *flBo3WSffi 1 
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*Wiy-^S«3 4 aWKW ^««3 4 b. 

il3 5ii:fei«^*/HI«3 4 c*3i»«;i-4Bffi 

^^*5ffilli3 7»*$tltl^ 0 y-*gt«t3 
4 aStfKW>H«3 4b±^«37^- h 

^IK3 5«cttB!p«is3&sB!Ksn, ^-fin ns$i;iy-*m 

113 8 aWKW ^^ffi3 8 b«^ntV^ 0 y 
-**ffi3 8 aMKKVtS3 8 b asfl£fifc$*xfc» 

ii3 7 ±Mi:«se i o s s h \c&mm 

10J:^(j[ffei7^M^tlTl/^ o r^SIKlO 

fcs 0 ftaiioft 3uK^v»m, r^y/u»fli*(o 

1 Oli»Wftfc<B"?fc<TfcAV\, ffe!7±«iS 

1 S:^fCy-X«S3 8 a Hg»tSliTP5. £b 
Si:«^LTI2[p]JK2 4^^$tlT^-5o — 

122, mfam2 4&mfc±m\zm&z'tix\i*z>. 
[0079] nfa&m 3 1 rift u^mfa 3 2 oisjam 

*lfc*l-fe/H^«ii 2 3d5itA^ttX, #*IJ3(7>»4 
So 

[0 0 8 0] *«W^»4^|llffi^J{w«-S«[i*^*f- 

[0081] mm<D®^&'4te&hmmffln&(omM& 

0«T*rSSJl:i-5fc«>^tt, -«MMR 1 0 tt, a* y7> 
[0 0 8 2] J^T> *^^^4C0^SS^^iw«5^ 

[0 0 8 3] Bl4^StL5«t 5f-> ^7^^b^^S 
jRlif-T^/U^T^v-y =V (a-S i) *tf>6ft£ 

i*13 9hmi, ^-cojb^^bv-y ft 5 

3 Jitcr^/u^ r * > y ■? & v $ ffifw «fc 9 /SHI 

Lfc*. U-f 7^-/WlJ: ^) #g| s i/ ^ VI 3 4 i 



(9) ¥?M¥- 1 0- 3 9 2 9 2 

75 

(Mow) #a»fefc*y— ht«3 6S:*au Br 

iU, »IMr>2J ^13 4\zs(*y V-y"*n\s\ 
y-*mW 3 4aMKW ^ffltt 3 4 b SrflSfifcr 5c 
y-ft«3.6aff^hj|6W3 5Jb±ffiJ5 

"ift*/5 3^&tsMi3 7ti»ts; »«s 
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